Effects of tamoxifen on autosomal genes regulating ovary maintenance in adult mice.
Environmental endocrine-disrupting chemicals (EDCs), known to bind to estrogen/androgen receptors and mimic native estrogens, have been implicated as a main source for increasing human reproductive and developmental deficiencies and diseases. Tamoxifen (TAM) is one of the most well-known antiestrogens with defined adverse effects on the female reproductive tract, but the mechanisms related to autosomal gene regulation governing ovary maintenance in mammals remain unclear. The expression pattern and levels of key genes and proteins involved in maintaining the ovarian phenotype in mice were analyzed. The results showed that TAM induced significant upregulation of Sox9, which is the testis-determining factor gene. The results showed that TAM induced significant upregulation of Sox9, the testis-determining factor gene, and the expression level of Sox9 mRNA in the ovaries of mice exposed to 75 or 225 mg/kg bw TAM was 2- and 10-fold that in the control group, respectively (p < 0.001). Furthermore, the testicular fibroblast growth factor gene, Fgf9, was also elevated in TAM-treated ovaries. Accordingly, expression of the ovary development marker, forkhead transcription factor (FOXL2), and WNT4/FST signaling, were depressed. The levels of protein expression changed consistently with the target genes. Moreover, the detection of platelet/endothelial cell adhesion molecule 1 (PECAM-1) in TAM-treated ovaries suggested the formation of vascular endothelial cells, which is a further evidence for the differentiation of the ovaries to a testis-like phenotype. During this period, the level of 17β-estradiol, progesterone, and luteinizing hormone decreased, while that of testosterone increased by 3.3-fold (p = 0.013). The activation of a testis-specific molecular signaling cascade was a potentially important mechanism contributing to the gender disorder induced by TAM, which resulted in the differentiation of the ovaries to a testis-like phenotype in adult mice. Limited with a relatively higher exposure, the present study provided preliminary molecular insights into the sexual disorder induced by antiestrogens and compounds that interrupted estrogen signaling by other modes of action.